
factory method of testing the motility of the stomach. Just
one example :

Recently a patient came to my office. I took an ordinary
test breakfast and to my surprise found present pieces of
vegetable eaten at dinner the night before. The patient was
then sent for roentgen-ray study and the barium was given.
The roentgenologist reported that "the stomach evacuates
itself rapidly and is almost completely empty at two hours."
Dr. G. A. Friedman, New York: I would like to ask

Dr. Stewart whether he has had occasion to examine his
patients roentgenographically after their appendixes or gall¬
bladders were removed, and whether the roentgen findings
in regard to motility of the gastro-intestinal tract were dif¬
ferent from those found before operation. If the distur¬
bance in motility was due to the diseased appendix or to
the diseased gallbladder, normal motility should have estab¬
lished itself after the surgical procedures. If, however,
the postoperative roentgen findings were identical with the
preoperative findings, it may then be questionable whether
the altered motility discovered previous to operation was

really due to the pathology in the appendix or gallbladder.
May it not be possible, then, that the disturbance in nerves

regulating the musculature was the primary factor for the
disturbance in motility?
Dr. William Howard Barber, New York: In regard to

the connections of the extrinsic gastric nerves with "reflex"
gastric motility: keeping in mind the anatomy, as Dr.
Bassler has described it, it is very difficult to interpret the
effects on stomach tonus produced by traumatizing, clin¬
ically or experimentally, extragastric tissues; it is difficult
to affirm positively that such effects are vagus or splanchnic.
These nerves have been divided in the chest and in and about
the stomach. From these experiments, it appears that the
vagus nerve carries motor fibers to the fundus and inhibi¬
tory branches to the pyloric part. Appendical, duodenal
and gallbladder irritation in the present series is most often
associated with gastric hypermotility. One occasionally sees
in the course of an operation, gastric motor waves followed
(as the traumatism of handling continues) by fundic relaxa¬
tion and, later, by pyloric relaxation or total dilatation.
These changes may be due to the loss of vagus control or
to the stimulation of the sympathetic.
Under the head of hypermotility are included the gastric

spasms. Pylorospasm may be confined to the anatomic
sphincter or to the pyloric end of the stomach. It is believed
that the spasms are qualitatively identical with hypermo¬
tility. Increase in force characterizes the spasmodic con¬

tractions, but increase in rate characterizes the cycles in
hyperperistalsis. Hypermotility must be differentiated from
"emptying time" for it is evident that a forcibly contracting
stomach may be associated with early emptying or reten¬
tion accordingly whether there is pyloric relaxation or
obstructive pyloric spasm. For this reason, the gastric
"motor" meal is not a motor meal at all but significant
of the time of gastric emptying. Of course, the anatomic
types, spoken of by Dr. Mills, are to be considered among
the variables influencing the tone and motility of the mean
stomach. The choice of the opaque meal and the inter¬
pretation of the roentgenograms have been left with the
roentgen-ray department. The gastric motor function fol¬
lowing operation was largely a personal equation. It is to
be expected that this improves as the general condition of
the patient improves.

Report on After-Care of Poliomyelitis.—The annual report
of the New York committee on the after-care of infantile
paralysis patients has just been made public, and shows that
during the past year 8,253 patients have been cared for. The
report shows that regular after-care has resulted in great
improvement in most cases and in many instances in perma¬
nent cure. It finds, however, that there is still a great deal
to be done, and a survey now under way indicates the
necessity of complete records of cripples, additional clinics,
and increased means of transportation, and the development
of field agencies to help those in need of orthopedic assis¬
tance.
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During the year ending Feb. 1, 1919, 1,122 blood
type classifications were completed in the laboratory
of the U. S. Army General Hospital No. 6 and the
Department Laboratory, Southeastern Department,
U. S. Army[ill]Fort McPherson, Ga.
The whole blood, slide method was employed, the

technic of which, having been slightly modified by this
laboratory, is herewith reported.
The blood of the individual to be typed is collected

from the finger tip in a leukocyte counting pipet. The
pipet is not washed out with sodium citrate solution
before taking the blood, as is usually advised; but the
citrate solution (2.5 per cent.) is drawn to the 0.5 mark

RESULTS OF CLASSIFICATIONS

Types Number Per Cent.
1. 54 4.8
2. 601 53.6
3. 70 6.2
4. 397 35.4

of the pipet tube and the blood then drawn up until
the bulb is half filled, when the blood remaining in the
tube is drawn up about 1 mm. from the tip or point
of the pipet and the citrate solution again drawn to
the 0.5 mark. As a result of drawing the blood up to
about 1 mm. from the tip of the pipet, a small space
of air is placed between the blood and the solution,preventing admixture of the two fluids in the tube so
that the solution may be drawn to the 0.5 mark with¬
out difficulty. Without this little bubble of air, it is
impossible to observe the surface of the citrate solu¬
tion in the tube since it mixes with the blood.
It has been observed that by drawing the citrate solu¬

tion twice to the 0.5 mark instead of once to the 1.0
mark, a clot never forms in the bulb, since the solution
and blood are more thoroughly mixed.
Several bulbs of blood are collected and blown into

a small tube, such as a Wassermann tube. Blood from
a known Type II individual (several of whom are on
duty in this laboratory) is similarly collected.
The admixture of the unknown and known bloods

is made by using the white blood counting pipet insteadof a capillary tube. The Type II blood is drawn to
the 0.1 mark and then the unknown is drawn up untilthe 1.0 mark is reached. This admixture is blown on
a slide and thoroughly mixed by being drawn up anddown in the pipet several times ; any bubbles are brokenby being blown on through the pipet. The entire
amount of mixed blood is then drawn into the leuko¬
cyte pipet tube and blown on a drop of physiologicsodium chlorid solution on another slide (near one

Downloaded From: http://jama.jamanetwork.com/ by a University of Iowa User  on 05/25/2015



end), and any bubbles are broken as before and a
cover slip dropped on it.
The same process is repeated, one part of the

unknown being used and nine of the Type II, which
after being mixed is placed in a drop of saline on the
opposite end of the same slide. The agglutination is
observed with the low power of the microscope and is
complete in ten minutes, sometimes in a much shorter
time.
An agglutination at only one end means a Type I

or Type IV, the latter if nine of the unknown agglu¬
tinates the known II, Type I if nine of the known II
agglutinates the unknown.
No agglutination on either end of the slide com¬

monly means a Type II ; but there is an exception to
this, as will be shown below, and agglutinations at both
ends indicate a Type III with the following exception :
Some Type IV bloods possess such high agglutinating
power that the one tenth amount causes agglutination
in the nine tenths of the Type II, giving agglutinations
at both ends of the slide. It so happens that the agglu¬
tination occurring in this manner is generally somewhat
weaker or less pronounced at one end than at the other,
but this is not always the case. It is therefore cus¬

tomary in this laboratory to verify all Type III agglu¬
tinations with a known Type III, and also to corrob¬
orate the result further by agglutinating with known
Types I and IV.
The exception to the statement that no agglutination

on either end of the slide indicates a Type II is due to
the fact that some bloods are apparently lacking in
some substance or agent which, in a manner similar
to the action of complement in fixation reactions,
causes or permits the agglutination to proceed. When
two bloods in both of which this ingredient is wanting
are brought together, no agglutination results regard¬
less of the type they may be. The accidental occur¬
rence of such phenomena on several occasions in this
laboratory has led us to confirm all results which indi¬
cate Type II by agglutination with a known Type IV.

NOTES ON DIGITALIS MEDICATION
HAROLD E. B. PARDEE, M.D.

Assistant Attending Physician, New York Hospital
NEW YORK

I. THE RATE OF DISAPPEARANCE OF
DIGITALIS FROM THE BODY

When we try to maintain a patient under the full
therapeutic effect of digitalis, we have always been
handicapped by the fact that we do not know the rate
at which the body can dispose of this substance by
excretion or destruction. It seems likely from recent
researches by Hatcher and Eggleston that both of
these processes occur.1
The patient is either liable to pass gradually out from

under the influence when too small a dose is given, or
with overadministration of the drug to have a series
of vomiting spells which give the impression that the
patient is especially susceptible to the vomiting.
It is evident that animal experiment would not

give a definite answer to the question of the rate of
disappearance of the drug, because of the marked
variations that were found between different species.

1. Hatcher and Eggleston: J. Pharmacol. & Exper. Therap. 12:405
(March) 1919.

The question was therefore applied directly to the
patients by the following method: The drug was given
so as to produce one of the mild toxic symptoms and
then stopped entirely for a number of days. It was
then given again until the same toxic sign reappeared.
The amount of the drug used in the second course,
divided by the number of days between the two toxic
points, would give the daily average of the drug that
had disappeared from the body in the interval, assum¬
ing that there is no change in the patient's tolerance
for the drug, a fair assumption, as will be pointed out
later.
The initial course was given so that the toxic symp¬

toms appeared in from two to six or eight days, usuallystarting with doses of 30 minims of the tincture everyfour hours, or even 1 dram for the first three doses,
and continuing with 15 or 20 minims every four hours.
The second course was usually given in a similar w ay,
starting with large doses and continuing with 20, i S or
even 10 minims every four hours, or three times daily.
The second course was completed in an average of six
days, though in a few cases it was prolonged, by using
smaller doses, to ten, fourteen or seventeen days.

SIGN FOR DISCONTINUING DRUG

Vomiting was the symptom that was most frequently
used as a sign for stopping the drug, as it was felt that
this was a quite definite end-point. In one case the
appearance of dropped beats due to heart block was
used, electrocardiographic records confirming the clin¬
ical diagnosis, and in two cases severe nausea without
vomiting caused the stopping of the drug at the end of
each course.
The patients included ten cases of chronic cardiac

valvular disease, three cases of chronic myocarditis,
and one case each of chronic adhesive pericarditis,
chronic parenchymatous nephritis and chronic inter¬
stitial nephritis. At the time of the first course they
all showed signs of a rather marked degree of heart
failure, but by the time of the second course, most of
them were in better condition. The same lot of tinc¬
ture of digitalis was used throughout this series. It
was standardized by the cat unit method through the
kindness of Prof. R. A. Hatcher and was found to be
about an average strength tincture, having 1.25 c.c.
per cat unit.
The details and results of the administration of the

test on twenty-two occasions are shown in Table 1,
The figure that represents the average rate of disap¬
pearance of the drug from the body is 22 minims of
the tincture per day. In half of the cases the figure
was below this and in half above it, the maximum
variations being from 55 per cent, below to 82 per cent,
above the average. The rate of disappearance seems
to be independent of the amount of digitalis present in
the body at the time, for it does not vary with the
number of days elapsing between the first and the
second points of toxicity. Nor was any relation noted
between variations in the rate of disappearance and
either the weight of the patient, the size of the doses
of the tincture at the time vomiting occurred, the
rapidity of administration of the total dosage, or the
degree of heart failure shown by the patient at the time
of the test. Susceptibility of the patient to the drug
did not appear to influence the result either, for the
rate of disappearance of the drug bore no relation to
the quantity of digitalis per pound which was required
to produce toxic symptoms in the patient's first course.
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